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ARGE intestinal roundworms, commonly known as ascarids, cost hog raisers of the United States an estimated 50 million dollars a year (Spindler, 1956) . These losses are due largely to unthriftiness and can be avoided to a large extent with good management and treatment. Schwartz (1952) listed sodium fluoride as the most generally satisfactory treatment for the removal of ascarids from swine. This worker also reported a reduction in feed consumption when rations containing sodium fluoride were fed.
Recently it has been reported that the anthelmintic hygromycin is effective in the control of internal parasites of swine and that it also affects growth rate of growing pigs Beeson, 1957, 1958; Rutledge and Teague, 1958; Thrasher et al., 1958) .
The objectives of this study were to determine (1) the effect of the anthelmintic sodium fluoride on subsequent performance of growing pigs, (2) the role of hygromycin alone or in combination with chlortetracycline in complete mixed rations for pigs on concrete drylot, and (3) the effect of hygromycin in complete mixed rations and in protein supplements fed to growing-finishing pigs on pasture.
Experimental
Trial 1. One hundred twenty weanling pigs of Duroc, Hampshire and Poland China breeding were divided into 20 lots of 6 pigs each, formed according to litter and weight. Five ration treatments were employed with four lots receiving each of the ration treatments. The additions to the basal ration were: None, 15 gm. of chlortetracycline per ton, 12 gm. of hygromycin B a per ton, a combination of the above levels of chlortetracycline and hygromycin B, and 12 gm. of hygromycin B to an average weight of 100 lb. In addition, two of the four lots on each of these treatments were wormed with 0.5% of sodium fluoride for 48 hours previous to the beginning of the trial.
The basal ration was composed of ground yellow corn, solvent soybean oil meal, 60% digester tankage, steamed bonemeal, trace mineralized salt, and a vitamin supplement which contributed the following per lb. of All pigs were housed in a building with concrete-floored pens and had access to outside concrete lots. Feed and water were provided ad libitum. Live weights were recorded at two-week intervals and feed consumption records were maintained.
Fecal samples were obtained at the termination of the trial and ascarid ova counts were determined according to a flotation procedure (Benbrook and Sloss, 1948) . All pigs were wormed with sodium fluoride at this time and observations were made for expelled roundworms.
Trial 2. Eighty-five weanling pigs of Duroc, Hampshire, Poland China and Spotted Poland China breeding were used in this trial. They were divided into five groups of 17 pigs each on the basis of litter, weight and sex. Each group was placed in a two-acre alfalfa-brome-grass pasture. Lots 1 and 2 received the same basal ration as was fed in trial 1 while Lots 3, 4 and 5 were fed free-choice grain and protein supplement. Shelled corn was the grain for Lots 3 and 4, and corn and oats (60:40) for Lot 5. Hygromycin B was added to the ration fed to Lot 2 at a level of 12 gm. per ton and to the protein supplement fed to Lots 4 and 5 at a level of 60 gin. per ton. Data on rate of gain, feed efficiency and ascarid ova counts were collected as in trial 1.
Results and Discussion
Trial 1. A summary of the average performance data is presented in table 1. The rate of gain, feed efficiency, and feed consumption data were analyzed by analysis of variance as described by Snedecor (1945) . A highly significant difference in rate of gain due to ration treatment was found for the early growth period. Pigs receiving hygromycin showed a slightly greater increase in gains than those receiving chlortetracycline. However, when the two additives were combined a synergistic effect was produced. This was true for all lots of pigs, both wormed and unwormed, that received this treatment. Although there was no significant difference due to previous worming treatment, it was noted that the unwormed pigs gained faster than the corresponding lots that had been wormed with sodium fluoride previous to the experiment. Sodium fluoride treated pigs gained an average of 0.23 lb. and the untreated pigs gained 0.71 lb. during this treatment period. It appears that the setback incurred may not have been completely overcome during the period from 40 to 100 lb.
Difference in gains due to ration treatment was statistically significant for the period from approximately i00 to 200 lb. The wormed pigs that received hygromycin during this growth phase gained significantly slower than the controls. Those pigs that were fed the combination of chlortetracycline and hygromycin gained significantly less than the lots fed Conrad and Beeson (1958) who also reported a lower gain when hygromycin was fed during this growth period. Removing the hygromycin from the ration when the pigs weighed 100 lb. resulted in a slight but insignificant increase in gain when compared to the group which received hygromycin during this period. There was no reduction in gains when hygromycin was fed to the unwormed pigs. However, as in the case of the wormed pigs, the lots fed chlortetracycline and hygromycin gained significantly less than the lots fed chlortetracycline alone. All of the lots in this group of unwormed pigs gained at nearly the same rate except for the chlortetracycline lot which gained significantly faster than the other lots.
When the data are combined for the entire growing period a significant response was obtained only in the lots of unwormed pigs fed chlortetracycline or a combination of chlortetracycline and hygromycin. However, the analysis of variance indicates a significant difference in rate of gain between wormed and unwormed pigs. The average daily gain for the two groups was 1.72 lb. for the wormed pigs and 1.83 lb. for the unwormed pigs. Some swine producers have claimed that sodium fluoride retards gain of pigs while others have stated that their treated pigs gain quite satisfactorily. The above data would support both statements in that the sodium fluoride pigs did gain significantly slower than the untreated pigs, although their gain of 1.72 lb. per day would be considered satisfactory by most swine husbandmen. The differences in average daily feed consumption were not significant. However, the pigs fed hygromycin had the lowest daily feed intake during the period from 100 to 200 lb. liveweight. Conrad and Beeson (1958 ), Meade et al. (1958 ) and Thrasher et al. (1958 also reported that the addition of hygromycin depressed feed intake. Meade reasoned that this may have been due to a lack of ration palatability.
Analysis of the data on feed required per unit of gain showed a significant difference during the period of 40 to 100 lb. and the 40 to 200 lb. period. In all cases the control pigs required more feed than those fed the antibiotic additions. There was no difference in feed requirements of the wormed or unwormed pigs.
The feeding of hygromycin or hygromycin and chlortetracycline for the entire growing-finishing period gave complete control of ascarids as shown in table 2. Removing the hygromycin from the ration when the pigs weighed about 100 lb. resulted in complete freedom from ascarids at 200 lb. in most but not all pigs. Teague et al. (1958) reported a marked but not complete reduction in ascarid ova in the feces of pigs fed hygromycin for 49 days. This would lend support to the above data in which the pigs were on the treated ration for an average of 38 days.
Trial 2. The results of trial 2 are summarized in table 3. The addition of hygromycin did not affect the gains on either method of feeding. The difference in gains (7%) in favor of pigs fed the complete mixed ration over free choice appproached statistical significance at the 5% level. Hygromycin appeared to reduce feed consumption as had been noted in trial 1. When complete mixed rations were fed this reduction was about 3.7% (lot 1 compared to lot 2). The pigs in Lot 4 which were fed hygromycin in their protein supplement consumed 13.5 % less supplement than Lot 3; however, they consumed about 5~o more corn so that their total feed consumption was slightly higher than for Lot 3. The pigs in Lot 5 consumed 22% more grain and 25% less supplement than Lot 3. Similar differences in supplement and grain consumption have been reported by Wahlstrom (1959) when a corn-oats mixture was compared to corn alone as cereal grains for pigs on pasture. Feed required per unit of gain was greatest for the pigs fed the corn-oats mixture free-choice with only small variations between the other lots.
Fecal samples were obtained from the pigs at the termination of the trial as in trial 1 and ascarid ova were determined on these samples. Ascarid ova were completely absent from the feces of those pigs fed hygromycin either in the complete mixed feed or in the protein supplement. The absence of ova from the feces of these pigs was not due to chance as the pigs in Lots 1 and 3, which did not receive hygromycin, had from 270 to 3860 ova per gram of feces.
The data reported in this paper may be considered to be in disagreement with early work on the harmful effects of swine ascarids (Francioni and Morris, 1930; Spindler, 1937) . Certainly there was no relationship between the number of ascarid ova in the feces and the rate of gain or feed efficiency of the pigs in these trials. However, the ascarid infestation may not have been great enough to cause any harmful effects. Therefore it seems advisable to continue to recommend treatment for swine ascarids as these parasites can multiply so rapidly that a heavy infestation could soon be present if no treatment were used.
Summary
One hundred and twenty weanling pigs were fed in drylot in trial 1 to determine the effects of sodium fluoride, hygromycin, chlortetracycline, or a combination of hygromycin and chlortetracycline on pig performance and ascarid control. In trial 2 eighty-five pigs were used to study the effectiveness of hygromycin in complete mixed and free-choice rations fed on pasture.
The daily gains of pigs fed hygromycin or chlortetracycline in dry]ot rations were increased during the period from weaning to 100 lb. and a synergistic effect was produced when both were fed. During the later growth phase (I00 to 200 lb.) the greatest growth response was obtained when pigs were fed chlortetracycline alone. Hygromycin appeared to reduce feed consumption and in some cases rate of gain during this period.
Hygromycin had no effect on the rate or efficiency of gains of pigs fed complete mixed or free-choice rations on pasture. Again, a decrease in consumption of the hygromycin-containing feed was noted.
Effective control of swine ascarids was obtained by feeding hygromycin either in a complete mixed ration or in a protein supplement. Removing the hygromycin from the ration when pigs weighed 100 lb. did not give complete freedom from ascarids at market time. However, the number of ascarid ova present in the feces at this time was markedly decreased.
Treating weanling pigs for roundworms by feeding 0.5% sodium fluoride in the feed for 2 clays caused a significant reduction in weight gains during the treatment period: also, the untreated pigs gained about 7% faster from weaning to market weight.
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